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IRUZDUGDVLQJOHZHOGWUDFNLVGHSRVLWHG0XOWLSOHRYHUODSSLQJZHOGWUDFNVFUHDWHDOD\HUZKLOHPXOWLSOHOD\HUVRU
VLQJOHZHOGWUDFNVRQHRYHUDQRWKHUFDQEXLOGD'VWUXFWXUH
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/DVHUFODGGLQJZDVGHYHORSHGLQWKHEHJLQQLQJRIWKHVDQGLVZLGHO\LPSOHPHQWHGLQLQGXVWU\,QLWLDOO\WKH
PDLQ DSSOLFDWLRQZDV WR UHSDLU RU FRUUHFW KLJKYDOXH SDUWV VXFK DV WRROV DQG GLHV DVZHOO DV WXUELQH DQG HQJLQH
FRPSRQHQWV 2ZLQJ WR KLJK SURGXFWLRQ FRVWV FRPSDUHG WR RWKHU FRDWLQJ WHFKQRORJLHV ODVHU FODGGLQJ DJDLQVW
FRUURVLRQDQGZHDUZDVRQO\DSSOLHGWRVSHFLDOL]HGSDUWVDQGVPDOOORWVIRUH[DPSOHIRURLOGULOOLQJRUVKLSGLHVHO
HQJLQH FRPSRQHQWV :HLVKHLW HW DO  0HDQZKLOH WKH DSSOLFDWLRQ ILHOG RI ODVHU FODGGLQJ KDV LQFUHDVHG
PDQLIROGHVSHFLDOO\'DGGLWLYHPDQXIDFWXULQJDQGZLWKLWDGHFUHDVHLQSURGXFWLRQFRVWV7KLVGHYHORSPHQWFDQEH
VXSSRUWHGE\VLPXODWLRQLIWKHPRGHOVKDYHHQRXJKSUHGLFWLYHFDSDELOLW\
7KHYDOLGLW\RIDSURFHVVVLPXODWLRQPRGHOGHSHQGVKLJKO\RQWKHKHDWVRXUFHPRGHO7KLVLPSOLHVWKDWWKHORFDO
GLVWULEXWLRQRIWKHKHDWLQSXWDQGWKHDPRXQWRIKHDWLQWURGXFHGLQWRWKHLQWHUDFWLRQ]RQHKDYHWREHNQRZQ)RUWKLV
WKH DEVRUSWLRQ FRHIILFLHQWV RI WKH LUUDGLDWHG PDWHULDOV WKH ODVHU EHDP¶V LQWHQVLW\ GLVWULEXWLRQ DQG WKH SRZGHU
DWWHQXDWLRQ KDYH WR EH NQRZQ ,Q WKLV SDSHU D JHQHUDO KHDW VRXUFH PRGHO LV GHULYHG IROORZHG E\ H[SHULPHQWDO
PHDVXUHPHQWVZKLFKGHOLYHUWKHGDWDQHHGHGLQWKHKHDWVRXUFHPRGHO
 
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LQWHUDFWZLWKWKHSRZGHUSDUWLFOHVZKHUHLWLVDVVXPHGDFFRUGLQJWR0DUVGHQHWDOWKDWVXFKLQWHUDFWLRQVDUH
HIIHFWXDWHGDQDORJXHWRSRZGHUDWWHQXDWLRQRIWKHLQLWLDOODVHUEHDP$VDUHVXOWWKHVHFRQGSDUWLVDOVRORVWDVLWLV
UHIOHFWHG IURP WKH SRZGHU SDUWLFOHV %XW WKH WKLUG SDUW LV DEVRUEHG E\ WKH SRZGHU SDUWLFOHV 7KH ODVHU UDGLDWLRQ
DEVRUEHGE\WKHSRZGHUSDUWLFOHVFRQWULEXWHVWRWKHPHOWSRROKHDWLQJLIWKHSRZGHUSDUWLFOHVKLWWKHPHOWSRRO
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ZLWKWKHODVHUEHDPLQWHQVLW\GLVWULEXWLRQܫሺݔǡ ݕǡ ݖሻLQWKHZRUNLQJSODQHGHSHQGLQJRQWKHFRRUGLQDWHVݔݕDQGݖ$V
WKHSRZGHUMHWGLDPHWHULVODUJHFRPSDUHGWRWKHODVHUEHDPGLDPHWHULQWKHLQYHVWLJDWHGVHWXSLWLVDVVXPHGWKDWWKH
SRZGHUDWWHQXDWLRQGRHVQRWYDU\ZLWKLQWKHZRUNLQJSODQH,QWKHLQWHUDFWLRQ]RQHRIWKHODVHUEHDPDQGWKHSRZGHU
SDUWLFOHVWKHIOLJKWGLUHFWLRQRIWKHSDUWLFOHVLVDSSUR[LPDWHO\SDUDOOHOWRWKHODVHUEHDP7KXVWKHKHDWFDUULHGLQWR
WKHPHOWSRROE\WKHSRZGHUSDUWLFOHVFDQEHH[SUHVVHGDV
kxxxzyxIQ pwppppP   DDD  
+HUHLQWKHFODGFRQGLWLRQSDUDPHWHU݇LVDYDOXHEHWZHHQLQGLFDWLQJWKDWWKHZRUNSLHFHVXUIDFHLVQRWPROWHQRU
 LQGLFDWLQJ WKDW WKHZRUNSLHFH VXUIDFH LV IXOO\PROWHQZLWKZKLFKSRZGHUFDQ LQWHUDFWZLWK:LWKLQ WKHPHOWLQJ
UDQJH݇LV LQWHUSRODWHGOLQHDUO\7KHYDOXHVRIDEVRUSWLRQFRHIILFLHQWVDQGSRZGHUDWWHQXDWLRQFDQEHIRXQGLQWKH
UHVXOWV VHFWLRQ ,Q WKH VLPXODWLRQ WKH ZRUNSLHFH DEVRUSWLRQ FRHIILFLHQW GHSHQGV RQ ORFDWLRQ DQG WHPSHUDWXUH WR
GLVWLQJXLVK EHWZHHQ WKH DEVRUSWLRQ FRHIILFLHQWV RI WKH GLIIHUHQW PDWHULDOV LQ GLIIHUHQW VWDWHV 8S WR WKH VXEVWUDWH
VXUIDFHOHYHOWKHZRUNSLHFHDEVRUSWLRQFRHIILFLHQWLVVHWWRWKHVXEVWUDWHPDWHULDODEVRUSWLRQFRHIILFLHQWDQGDERYHWR
WKH FODGPDWHULDO DEVRUSWLRQFRHIILFLHQW ,Q WKHPHOWLQJ UDQJH WKH DEVRUSWLRQ FRHIILFLHQWV FKDQJH OLQHDUO\EHWZHHQ
VROLGDQGOLTXLGVWDWHDEVRUSWLRQFRHIILFLHQW$VVKLHOGLQJJDVSURWHFWVWKHPHOWSRROIURPR[LGDWLRQDQGFRQWLQXRXVO\
QHZSRZGHUPDWHULDO LVIHGLQWRWKHPHOWSRRO WKHSXUHFODGPDWHULDODEVRUSWLRQFRHIILFLHQW LVDVVRFLDWHGZLWKWKH
PHOW
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IROORZLQJ LPSLQJHPHQW WKHSRZGHUSDUWLFOHVDUHEORZQDZD\E\ WKHFDUULHUJDV7KHFRUUHVSRQGLQJVHWXS LVRQO\
SRVVLEOHLIWKHODVHULQWHQVLW\RQWKHSRZHUPHWHUVXUIDFHLVORZHQRXJKVRWKDWWKHUHLVQRWKHUPDOGDPDJHRIWKH
VXUIDFHDQGLIWKHUHLVQRPHFKDQLFDOGDPDJHWKURXJKWKHVDQGEODVWHIIHFWRIWKHSRZGHUSDUWLFOHV7KLVFDQRQO\EH
DFKLHYHGE\SRVLWLRQLQJWKHODVHUSURFHVVLQJKHDGZLWKWKHSRZGHUQR]]OHIDUHQRXJKDZD\IURPWKHSRZHUPHWHU
&RQVHTXHQWO\WKHGLVWDQFHLVDPXOWLSOHRIWKHZRUNLQJGLVWDQFHGXULQJWKHODVHUFODGGLQJSURFHVV
+HUHLQ DQ H[SHULPHQWDO VHWXS IRU FDORULPHWU\ PHDVXUHPHQWV LV SUHVHQWHG ZKLFK DYRLGV RU UHGXFHV WKH
DIRUHPHQWLRQHG SUREOHPV 7KH FDORULPHWHU VKRZQ LQ )LJ  ZDV FRQVWUXFWHG EDVHG RQ $XHU  LQ RUGHU WR
PHDVXUH WKHDEVRUSWLYLW\RIVHYHUDO VDPSOH VXUIDFHVDVZHOODV WKHSRZGHUDWWHQXDWLRQDQG WKHSRZGHUDEVRUSWLRQ
FRHIILFLHQW 7KH FDORULPHWHU FRQVLVWV RI D VDPSOH KROGHU PDGH RI FRSSHU ZKLFK LV VXUURXQGHG E\ D VW\URIRDP
LQVXODWLRQDQGDVW\URIRDPOLGZKLFKFORVHV WKHFDORULPHWHUDIWHU WKHLUUDGLDWLRQWLPH7KUHHWKHUPRFRXSOHV LQVLGH
WKHVDPSOHKROGHUUHFRUGWKHWHPSHUDWXUHIURPZKLFKWKHWHPSHUDWXUHGLIIHUHQFHȟܶZDVHYDOXDWHGXVLQJWKHSXOVH
PHWKRG DV GHVFULEHG E\ %HUJVWU|P  7KH SRZGHU FDWFK IL[WXUH LV RQO\ LQVHUWHG LQWR WKH FDORULPHWHU IRU
PHDVXUHPHQWVZKHUH WKH SRZGHU KDV WR EH UHWDLQHG LQVLGH WKH FDORULPHWHU$OXPLQXP IRLO LV XVHG WR SURWHFW WKH
LQVXODWLRQIURPUHIOHFWHGUDGLDWLRQ
SRZGHU DEVRUSWLRQ
SRZGHU DWWHQXDWLRQ
WUDQVPLWWHG
ODVHU SRZHU
ZRUNSLHFH UHIOHFWLRQ
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
)LJ&URVVVHFWLRQRIWKHFDORULPHWHUOHIWLWVUHDOL]DWLRQULJKWEHORZDQGDW\SLFDOWHPSHUDWXUHSURILOHULJKWDERYH
7KHDEVRUSWLRQFRHIILFLHQW
tP
CT
L '
' D   
LVFDOFXODWHGIURPWKHWHPSHUDWXUHGLIIHUHQFHȟܶWKHODVHUSRZHU ௅ܲWKHLUUDGLDWLRQWLPHȟݐDQGWKHWHPSHUDWXUH
GHSHQGHQWKHDWFDSDFLW\ܥRIWKHFDORULPHWHULQFOXGLQJWKHVDPSOHDQGSRZGHUZKLFKLVFDXJKW
)LUVWO\WKHDEVRUSWLRQFRHIILFLHQWVRIVHYHUDOPDWHULDOVLQWKHVROLGDQGOLTXLGVWDWHZHUHPHDVXUHGDWWKHVXUIDFH
XVLQJWKHH[SHULPHQWDOVHWXSVKRZQLQ)LJ)RUPHDVXUHPHQWVDWWKHVROLGVWDWHWKHODVHUEHDPZDVGHIRFXVVHGWR
DVSRWVL]HRIݏ PPDFFRUGLQJWRWKH'FULWHULRQVRWKDWWKHPD[LPXPVXUIDFHWHPSHUDWXUHZDVVLJQLILFDQWO\
EHORZ WKHPHOWLQJ WHPSHUDWXUH)RUPHDVXUHPHQWV DW WKH OLTXLG VWDWH WKH VSRW VL]HZDV VHW WRݏ PPDQG WKH
ODVHUSRZHUZDVDGMXVWHGVRWKDWWKHPHOWSRROGLDPHWHUZDVODUJHUWKDQWKHODVHUEHDPGLDPHWHUZKLOHDWWKHVDPH
WLPHQRPDWHULDOZDVHYDSRUDWHG)RUDOOH[SHULPHQWVWKHVKLHOGLQJDQGFDUULHUJDVIORZZDVVHWWROPLQHDFK
6HFRQGO\ WKHFDORULPHWHUZDVXVHG WRPHDVXUH WKHSRZGHUDWWHQXDWLRQDQGSRZGHUDEVRUSWLRQFRHIILFLHQW)RU
WKHVHPHDVXUHPHQWV WKH ODVHU SURFHVVLQJ KHDGZDVPRYHG DW D IHHG UDWH RI PPLQ RYHU D FLUFXODU SDWKZLWK D
GLDPHWHURIPPDERYH WKHVDPSOH7KHGLVWDQFHRI WKH WKUHHMHWSRZGHUQR]]OH WR WKHVDPSOHZDVHTXDO WR WKH
ZRUNLQJGLVWDQFH$GGLWLRQDOO\WKHODVHUSRZHUZDVGHFUHDVHGXQWLOWKHVDPSOHVXUIDFHDQGWKHVDPSOHDEVRUSWLYLW\
GLG QRW FKDQJH :KHQ WKH SRZGHU IHHGHU LV WXUQHG RQ LQ WKLV VHWXS WKH SRZGHU SDUWLFOHV IO\ LQ WKH EHJLQQLQJ
DSSUR[LPDWHO\SDUDOOHO WR WKH ODVHUEHDPLQVLGH WKH ODVHUSRZGHU LQWHUDFWLRQ]RQH$IWHU WKHLU LPSLQJHPHQWRQ WKH
VDPSOHVXUIDFHWKHVWURQJJDVIORZRQWKHVDPSOHVXUIDFHGHIOHFWVWKHSDUWLFOHVDZD\IURPWKHODVHUEHDPD[LV7KH
VWURQJJDVIORZVWHPVIURPWKHFDUULHUDQGVKLHOGLQJJDVVWULNLQJWKHVDPSOHVXUIDFH6RWKHSDUWLFOHV¶ZD\RXWRIWKH
LQWHUDFWLRQ ]RQH LV VKRUW FRPSDUHG WR WKH ZD\ LQVLGH WKH LQWHUDFWLRQ ]RQH EHIRUH WKH LPSLQJHPHQW +HQFH WKH
SRZGHU DWWHQXDWLRQ PHDVXUHG RQ WKH VDPSOH VXUIDFH RQO\ VOLJKWO\ RYHUHVWLPDWHV WKH UHDO YDOXH GXULQJ WKH ODVHU
FODGGLQJSURFHVV
)RUSRZGHUDWWHQXDWLRQDQGSRZGHUDEVRUSWLRQFRHIILFLHQWPHDVXUHPHQWVWKUHHH[SHULPHQWVDUHQHFHVVDU\,QWKH
ILUVWH[SHULPHQWWKHZRUNSLHFHDEVRUSWLRQFRHIILFLHQWߙ௪RIWKHVDPSOHLVPHDVXUHGZLWK]HURSRZGHUIHHGUDWH,Q
WKHVHFRQGH[SHULPHQW WKHILUVWH[SHULPHQW LVUHSHDWHGZLWKDGHILQHGSRZGHUIHHGUDWHZLWKRXW WKHSRZGHUFDWFK
IL[WXUHVR WKDW WKHSRZGHUHLWKHUGLUHFWO\ERXQFHVRII WKHFDORULPHWHUDIWHU LPSLQJHPHQWRU LVEORZQDZD\E\ WKH
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FDUULHU DQG VKLHOGLQJ JDV 7KLV PHDVXUHPHQW JLYHV WKH ILUVW DEVRUSWLYLW\ߙଵ ZKLFK FDQ EH XVHG WR FDOFXODWH WKH
SRZGHUDWWHQXDWLRQ
w
px D
D   
,QWKHWKLUGH[SHULPHQWWKHVHFRQGH[SHULPHQWLVUHSHDWHGZKHUHE\WKHSRZGHULVFDXJKWLQVLGHWKHFDORULPHWHU
7KHUHVXOWLQJVHFRQGDEVRUSWLYLW\ȽଶFDQEHH[SUHVVHGDV
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,W KDV WR EHPHQWLRQHG WKDW WKH SRZGHU FDWFK IL[WXUH OHDGV WR DQ LQFUHDVH RI WKH VHFRQG DEVRUSWLYLW\ WKURXJK
PXOWLSOHUHIOHFWLRQVEHWZHHQWKHVDPSOHWKHVDPSOHKROGHUWKHSRZGHUFDWFKIL[WXUHDQGWKHSRZGHUQR]]OHLIWKH
IL[WXUHLVWRRKLJK,QWKLVFDVHWKLVGHYLDWLRQLVGHWHUPLQHGE\FRPSDULQJWKHUHVXOWRIDQH[SHULPHQWDW]HURSRZGHU
IHHGUDWHEXWZLWKWKHSRZGHUFDWFKIL[WXUHLQSODFH
5HVXOWVDQG'LVFXVVLRQ
7KHPHDVXUHGDEVRUSWLRQFRHIILFLHQWVRIWKHLQYHVWLJDWHGPDWHULDOVXUIDFHVDUHVXPPDUL]HGLQ)LJDVIDUDVWKH\
ZHUHLQYHVWLJDWHG³6´LVDZURXJKWPDWHULDORIVWDQGDUGVWUXFWXUDOVWHHO7KHRWKHUVXUIDFHVZHUHSURGXFHGE\
ODVHU FODGGLQJ H[KLELWLQJ GLIIHUHQW VXUIDFH TXDOLW\ QDPHO\ XQWUHDWHG SROLVKHG RU JURXQG ,W LV REYLRXV WKDW WKH
DEVRUSWLRQFRHIILFLHQWIRU WKH&2 ODVHU LVDOZD\V ORZHU WKDQ WKHFRUUHVSRQGLQJRQHIRU WKH+3'/EHFDXVHRI WKH
GLIIHUHQWZDYHOHQJWK)XUWKHUPRUH WKH UHVXOWV VKRZ WKDW WKHUHDUHPDWHULDOVZLWKD ORZHUDEVRUSWLRQFRHIILFLHQW LQ
OLTXLGVWDWH WKDQLQVROLGVWDWH7KLVFRXOGEHREVHUYHGIRUH[DPSOHZLWK0HWFR&ODGLQ WKHFDVHRI&2ODVHU
UDGLDWLRQZKHUHDVRWKHUPDWHULDOVOLNH6KDYHDQRSSRVLWHEHKDYLRU$QGHYHQIRURQHPDWHULDOVXFKDV6WKH
UHODWLRQVKLSEHWZHHQVROLGDQGOLTXLGVWDWHDEVRUSWLRQFRHIILFLHQWFDQEHLQYHUWHGZKHQFKDQJLQJWKHODVHUW\SH7KLV
FDQ EH H[SODLQHG E\ WKH IDFW WKDW WKH VXUIDFH URXJKQHVV KDV D GLIIHUHQW LQIOXHQFH RQ WKH DEVRUSWLRQ FRHIILFLHQW
GHSHQGLQJRQWKHODVHUZDYHOHQJWK$FFRUGLQJWR&DUSHQHHWDOWKHURXJKQHVVKDVWREHKLJKHUWKDQWKHODVHU
ZDYHOHQJWK WR LQFUHDVH WKH DEVRUSWLYLW\ 7KLV LV QRW JLYHQ IRU 6 DV ZHOO DV SROLVKHG 0HWFR&ODG XQGHU
&2ODVHU UDGLDWLRQ :KHQ FRPSDULQJ WKH DEVRUSWLRQ FRHIILFLHQW RI WKH OLTXHILHG XQWUHDWHG VXUIDFHV DJDLQVW WKH
FRUUHVSRQGLQJRQHVRI WKH OLTXHILHGSROLVKHGRUJURXQGVXUIDFHV LWFDQEHQRWHG WKDW WKHFRQWDPLQDWLRQVIURPWKH
ODVHUFODGGLQJSURFHVVRQWKHFODGVXUIDFHVXFKDVR[LGHVOHDGWRDQLQFUHDVHRIWKHDEVRUSWLRQFRHIILFLHQWLQWKHFDVH
RI &2 ODVHU UDGLDWLRQ ,Q WKH VROLG VWDWH WKH XQWUHDWHG VXUIDFHV¶ DEVRUSWLYLW\ LV DOVR KLJKHU WKDQ WKH JURXQG RU
SROLVKHGVXUIDFHV¶DEVRUSWLYLW\EHFDXVHRIWKHKLJKHUVXUIDFHURXJKQHVV%XWDVVRRQDVWKHPDWHULDO LVPROWHQWKH
SUHYLRXV VXUIDFH URXJKQHVVGRHVQRWPDWWHU DQ\PRUHEHFDXVH WKH VXUIDFH WHQVLRQ VPRRWKV WKHPHOW SRRO VXUIDFH
7KLVLVVKRZQE\WKHWZRHTXDOPHDVXUHPHQWUHVXOWVRIOLTXLG0HWFR&ODGXQGHU&2ODVHUUDGLDWLRQZKHUHRQH
VDPSOHZDVSROLVKHGZKLOH WKHRWKHURQHZDVJURXQG6RIRU OLTXLGVXUIDFHPHDVXUHPHQWV LW LVRQO\LPSRUWDQW WR
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UHPRYH WKH FRQWDPLQDWLRQV RQ WKH FODG VXUIDFH LI WKH RULJLQDO SRZGHU PDWHULDO¶V DEVRUSWLRQ FRHIILFLHQW VKDOO EH
PHDVXUHG
,W FDQEHPHQWLRQHG WKDW WKHFDUULHUXQG VKLHOGLQJJDVKDYH DQHJOLJLEOH LQIOXHQFHRQ WKHPHDVXUHG DEVRUSWLRQ
FRHIILFLHQWV,QJHQHUDOWKHJDVIORZFRROVGRZQDZRUNSLHFHWKURXJKIRUFHGFRQYHFWLRQDQGSUHYHQWVWKHHPHUJHQFH
RIDGGLWLRQDOKHDWIURPR[LGDWLRQSURFHVVHV%XWLWZDVIRXQGWKDWWKHPHDVXUHGDEVRUSWLRQFRHIILFLHQWLVRQO\
KLJKHULIWKHJDVIORZLVWXUQHGRII


)LJ$EVRUSWLRQFRHIILFLHQWVRILQYHVWLJDWHGPDWHULDOVXUIDFHVLQVROLGDQGLQOLTXLGVWDWH
7KHSRZGHU DWWHQXDWLRQPHDVXUHPHQWV DV VKRZQ LQ)LJ D GHPRQVWUDWH WKDW WKHUH LV DSSUR[LPDWHO\ D OLQHDU
LQFUHDVHRIWKHSRZGHUDWWHQXDWLRQZLWKLQFUHDVLQJSRZGHUIHHGUDWH7KLVKDVDOUHDG\EHHQGHPRQVWUDWHGE\3LFDVVR
HW DO  )UHQN HW DO  DQG /LX HW DO  7KHPDWKHPDWLFDOPRGHO RI /LX HW DO  SUHGLFWV D
GHFOLQLQJ LQFUHDVH IRU KLJK SRZGHU IHHG UDWHV 1HYHUWKHOHVV WKH SUHVHQWHG PHDVXUHPHQW UHVXOWV DV ZHOO DV WKH
PHDVXUHPHQWVRI/LXHWDOGRQRWVKRZWKLVGHFOLQH\HW0RUHRYHULWLVREVHUYHGWKDWWKHSRZGHUDWWHQXDWLRQ
LV KLJKHU IRU D SRZGHUZLWK VPDOOHU SDUWLFOHV EHFDXVH RI WKH KLJKHU VXUIDFHYROXPH UDWLR0HWFR&ODG VKRZV D
SDUWLFOHVL]HGLVWULEXWLRQZLWKDQRPLQDOUDQJHRIPDFFRUGLQJWR$670%ZKLOHLWLVPIRU
0HWFR&ODG
7KHSRZGHUDWWHQXDWLRQZDVDOVRPHDVXUHGIRUGLIIHUHQWODVHUEHDPVSRWVL]HV7KHUHVXOWVLQ)LJELQGLFDWHD
GHFUHDVHRIWKHSRZGHUDWWHQXDWLRQZLWKLQFUHDVLQJVSRWVL]H7KLVFDQEHH[SODLQHGZLWKWKHH[SDQVLRQRIWKHODVHU
EHDPZKHUHE\PRUHODVHUUDGLDWLRQFDQSDVVWKHSRZGHUMHWIXUWKHUDZD\IURPWKHODVHUEHDPDQGSRZGHUMHWD[LV
ZKHUHWKH*DXVVLDQGLVWULEXWHGSDUWLFOHGHQVLW\DQGWKHUHIRUHWKHSRZGHUDWWHQXDWLRQDUHJUHDWHVW
7KHVHPHDVXUHPHQWUHVXOWVIRUWKHSRZGHUDWWHQXDWLRQFDQEHOLQHDUO\DSSUR[LPDWHGDV
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
)LJDLQIOXHQFHRIWKHSRZGHUIHHGUDWHRQWKHSRZGHUDWWHQXDWLRQ&2ODVHUߣ ൌ ͳͲ͸ͲͲ݊݉ݏ ൌ ʹǤͷͷ݉݉ELQIOXHQFHRIWKHVSRWVL]H
RQWKHSRZGHUDWWHQXDWLRQ&2ODVHU ሶ݉ ൌ ͹Ͳ݃Ȁ݉݅݊0HWFR&ODG
7KH SRZGHU DWWHQXDWLRQ ZDV DOVR PHDVXUHG XVLQJ WKH PHWKRG SUHVHQWHG E\ /LX HW DO  RQ D PDFKLQH
HTXLSSHGZLWKD+3'/ZLWKD*DXVVLDQLQWHQVLW\GLVWULEXWLRQDQGDFRPSDUDEOHSRZGHUQR]]OH7KHUHWKHSRZGHU
DWWHQXDWLRQRI0HWFR&ODGZDVݔp IRUDVSRWVL]Hݏ PPDQGDSRZGHUIHHGUDWH ሶ݉  JPLQZKLOHWKH
KHUHLQSUHVHQWHGPHWKRGUHVXOWHG LQ WKHSRZGHUDWWHQXDWLRQݔp IRUDQHYHQVPDOOHUVSRWVL]Hݏ PPRI
WKH&2ODVHU$QGWKHGLIIHUHQWLQWHQVLW\GLVWULEXWLRQFRXOGRQO\H[SODLQDVPDOOSHUFHQWDJHRIWKHGLIIHUHQFHLQWKH
PHDVXUHGSRZGHUDWWHQXDWLRQYDOXHV
7KH FDOFXODWLRQ RI WKH SRZGHU DEVRUSWLRQ FRHIILFLHQW XQGHU &2 ODVHU UDGLDWLRQ JLYHV ߙ௣ ൌ ʹʹΨ IRU
0HWFR&ODG DQGߙ௣ ൌ ʹ͵ΨIRU0HWFR&ODG
 )RU WKH ODWWHU WKH HVWLPDWLRQ RI 3LFDVVR HW DO  JLYHV D
YDOXHLQWKHRUGHURIZKLOH7RORFKNRHWDOPHDVXUHG1RWDEO\WKHSRZGHUDEVRUSWLRQFRHIILFLHQWV
DUHLQWKHRUGHURIWKHXQWUHDWHGFODGVXUIDFHDEVRUSWLRQFRHIILFLHQWV
)LQDOO\ WKH RYHUDOO DEVRUSWLYLW\ߟ RI ODVHU FODGGLQJ 0HWFR&ODG RQ 6 ZLWK ௅ܲ  :ݏ  PP
ሶ݉  JPLQ IHHG UDWH PPLQ DQG WUDFNGLVWDQFH PPZDVPHDVXUHG WR EHߟ  LQ FDVH RI WKH&2
ODVHU7KHRYHUDOODEVRUSWLYLW\LVGHILQHGDVWKHUDWLRRIWKHRYHUDOODEVRUEHGUDGLDWLRQWRWKHODVHUSRZHU:KHQWKH
H[FHVVSRZGHUZDVUHWDLQHGLQVLGHWKHFDORULPHWHULWZDVVOLJKWO\KLJKHUߟ 7KHGLIIHUHQFHRIFDQEH
H[SODLQHGZLWK D URXJK HVWLPDWLRQZKLFK LV GHGXFHG VLPLODUO\ WR HTXDWLRQ  IURP WKH EUHDNGRZQRI WKH HQHUJ\
IOX[HVVKRZQLQ)LJ$FFRUGLQJO\WKHUHLVWKHSRZGHUDEVRUSWLRQRIWKHSULPDU\DVZHOODVRIWKHUHIOHFWHGODVHU
EHDP0RUHRYHUXQGHUWKHDVVXPSWLRQWKDWDOOSRZGHUSDUWLFOHVDUHKHDWHGHTXDOO\WKHSRZGHUGHSRVLWLRQHIILFLHQF\
ߟpLVHTXDOWRWKHSHUFHQWDJHRIWKHSRZGHUKHDWZKLFKUHDFKHVWKHPHOWSRRO+HQFHWKHDEVRUSWLRQSHUFHQWDJHRIWKH
H[FHVVSRZGHU
@> ppwppppe xxx KDDDD   
FDQ EH FDOFXODWHG WR EHߙ௘   LI WKH DEVRUSWLRQ FRHIILFLHQWV DUHߙ௪   DQGߙ p  LI WKH SRZGHU
DWWHQXDWLRQLVݔp IRUWKHXVHGSURFHVVSDUDPHWHUVDQGLIWKHSRZGHUGHSRVLWLRQHIILFLHQF\LVߟp 7KLV
LVDVOLJKWRYHUHVWLPDWLRQFRPSDUHGWR WKHPHDVXUHG7KHUHDVRQLVEHFDXVHSRZGHUSDUWLFOHVWKDWDUHEORZQ
LQVLGHWKHODVHUEHDPGRPRUHSUREDEO\UHDFKWKHPHOWSRRO7KLVPHDQVWKDWWKHH[FHVVSRZGHUFRQVLVWVRISDUWLFOHV
WKDWDUHKHDWHGEHORZWKHDYHUDJH
7KHPHDVXUHG RYHUDOO DEVRUSWLYLW\ RI  LV KLJKHU WKDQ DQ\ RI WKH LQYROYHG VLQJOH DEVRUSWLRQ FRHIILFLHQWV
SUHYLRXVO\PHQWLRQHG7KLVHIIHFWLVUHSRUWHGE\VHYHUDODXWKRUV)RULQVWDQFH6FKQHLGHUDPRXQWVWKHRYHUDOO
DEVRUSWLYLW\WRZKLOH+XDQJHWDODJUHHZLWK+RDGOH\	5DSSD]RQ*HGGDHWDO
HYHQUHSRUW7KLVDSSDUHQWFRQWUDGLFWLRQFDQEHH[SODLQHGE\WKHSUHVHQWHGKHDWVRXUFHPRGHO$FFRUGLQJWRWKH
PRGHO WKH ODVHU UDGLDWLRQ UHIOHFWHG IURPWKHPHOWSRRO LVSDUWO\DEVRUEHGE\ WKHSRZGHUSDUWLFOHV7KLV ILQGLQJ LV
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FRQILUPHG E\ WKH REVHUYDWLRQ RI +HLJHO HW DO  ZKR QRWLFHG D KLJKHU ODVHU DEVRUSWLRQ HIILFLHQF\ RI WKH
FODGGLQJSURFHVVZLWKSRZGHULQFRPSDULVRQWRZLUHIHHG)XUWKHUPRUH0DUVGHQHWDOGHWHFWHGDQLQFUHDVH
RIWKHSURFHVV¶RYHUDOODEVRUSWLYLW\ZLWKDULVLQJSRZGHUIHHGUDWH7KLVPHDQVLQDSSOLFDWLRQVZKHUHWKHPHOWSRRO
VXUIDFHVKRZVDORZDEVRUSWLYLW\FRPSDUHGWRWKHSRZGHUDEVRUSWLRQFRHIILFLHQWSURFHVVHIILFLHQF\FDQEHLQFUHDVHG
E\XVLQJILQHUSRZGHUPDWHULDODQGDOVRE\XVLQJDSRZGHUQR]]OHFUHDWLQJDVPDOOHUSRZGHUMHWGLDPHWHU7KHODWWHU
LVFRQILUPHGE\WKHVLPXODWLRQVRI'HYHVVHHWDOIRUDFRD[LDOSRZGHUQR]]OHZLWKDSRZGHUMHWGLDPHWHURI
DSSUR[LPDWHO\ PP DQG D SRZGHU IHHG UDWH RI JPLQ ZKLFK DUH ERWK VPDOO LQ FRPSDULVRQ WR WKH KHUHLQ
SUHVHQWHGH[SHULPHQWV,QWKHVHVLPXODWLRQVWKHVPDOOSRZGHUMHWGLDPHWHUOHDGVWRDORFDOODVHUEHDPDWWHQXDWLRQRI
DWWKHODVHUVSRWFHQWHUGHVSLWHWKHORZSRZGHUIHHGUDWH
)LQDOO\ WKH GHYHORSHG KHDW VRXUFHPRGHO DQG WKHPHDVXUHPHQW UHVXOWVZHUH XVHG IRU SURFHVV VLPXODWLRQ7KH
SURFHVVVLPXODWLRQPRGHO WDNHV LQWRDFFRXQWKHDW WUDQVIHU IOXLGIORZ IUHHVXUIDFHPRYHPHQWDQGVXUIDFH WHQVLRQ
)LJVKRZVWKDWWKHPROWHQFURVVVHFWLRQDODUHDDQGVRWKHKHDWLQSXWLQWKHVLPXODWLRQDJUHHVZLWKWKHH[SHULPHQWDO
FURVV VHFWLRQV 1HYHUWKHOHVV LW KDV WR EH PHQWLRQHG WKDW WKHUH DUH VHYHUDO IXUWKHU IDFWRUV LQIOXHQFLQJ WKH FURVV
VHFWLRQDO DUHD OLNH WKH0DUDQJRQL HIIHFW 7KHVH IXUWKHU IDFWRUV DQG SURFHVVPRGHO GHWDLOV ZLOO EH GHVFULEHG LQ D
FRPLQJSXEOLFDWLRQ


)LJ&RPSDULVRQRIVLPXODWHGVLQJOHWUDFNFURVVVHFWLRQFRQWRXUVZLWKH[SHULPHQWDOFURVVVHFWLRQV0HWFR&ODGRQ6&2ODVHU
ߣ ൌ ͳͲ͸ͲͲ݊݉DEF ௅ܲ ൌ ͵ͶͳͷܹG ௅ܲ ൌ ʹͶͳͷܹIHHGUDWH͵݉Ȁ݉݅݊DEG ሶ݉ ൌ ʹͺ݃Ȁ݉݅݊F ሶ݉ ൌ ͵ͻ݃Ȁ݉݅݊DFGݏ ൌ
ͳǤͻ݉݉Eݏ ൌ ʹǤʹ݉݉
&RQFOXVLRQ
7KHSUHVHQWHGDEVRUSWLRQFRHIILFLHQWPHDVXUHPHQWVVKRZWKDW LW LVGLIILFXOW WR WUDQVIHUD ODVHUFODGGLQJSURFHVV
IURPD&2ODVHUVRXUFHWRD+3'/VRXUFHDQGYLFHYHUVD(VSHFLDOO\ZKHQWKHODVHUEHDPLUUDGLDWHVWKHOLTXLGPHOW
SRRODVZHOODVWKHVROLGVXUURXQGLQJLWLVQRWVXIILFLHQWMXVWWRVFDOHWKHODVHUSRZHUEHFDXVHRIWKHGLIIHUHQFHVLQ
DEVRUSWLRQ EHKDYLRU )RU H[DPSOH IRU 6 DQ RSSRVLWH EHKDYLRU EHWZHHQ WKH WZR ODVHU VRXUFHVZDV REVHUYHG
ZKHQFKDQJLQJIURPVROLG WR OLTXLGVWDWH$GGLWLRQDOO\ WKHLQWHQVLW\GLVWULEXWLRQRI WKHPHQWLRQHGODVHUVRXUFHV LV
PRVWO\GLIIHUHQW6RLWHUDWLYHVLPXODWLRQVRUH[SHULPHQWVDUHQHFHVVDU\IRU WKHSURFHVVWUDQVIHU)RU WKHVLPXODWLRQ
DSSURDFK WKH UHSRUWHG DEVRUSWLRQ FRHIILFLHQWV DUH QHFHVVDU\ LQSXW SDUDPHWHUV )RU WKH H[SHULPHQWDO PHWKRG WKH
UHSRUWHGDEVRUSWLRQFRHIILFLHQWVJLYHDXVHIXOKLQWWRWKHQHHGHGODVHUSRZHULID&2ODVHUVKDOOEHUHSODFHGE\D
VROLGVWDWHODVHUZLWKGLIIHUHQWZDYHOHQJWK
7KH GHYHORSHG SRZGHU DWWHQXDWLRQ DQG SRZGHU DEVRUSWLRQ PHDVXUHPHQW PHWKRG RIIHUV WKH SRVVLELOLW\ WR
FKDUDFWHUL]H WKH ODVHU SRZGHU LQWHUDFWLRQ ZLWK OLWWOH HIIRUW ZKHUHDV WKH XVHG FDORULPHWHU FDQ DOVR EH XVHG WR
GHWHUPLQH WKH DEVRUSWLRQ FRHIILFLHQW RI GLIIHUHQW VXUIDFH VWDWHV LH VROLG DQG OLTXLG 7KH RYHUHVWLPDWLRQ RI WKH
SRZGHU DWWHQXDWLRQ LV VPDOOHU WKDQ WKH HUURU RIPRVW RIRWKHUPHDVXUHPHQWPHWKRGV OLNH LWZDV LQGLFDWHG IRU WKH
PHDVXUHPHQWPHWKRGSUHVHQWHGE\/LXHWDO)XUWKHUPRUHWKHSUHVHQWHGPHDVXUHPHQWPHWKRGDGGUHVVHVWKH
UHDOODVHUFODGGLQJSURFHVVZLWKWKHSRZGHUJDVMHWVWULNLQJWKHZRUNSLHFHVXUIDFHEHWWHUWKDQRWKHUPHWKRGVZLWKDQ
RSHQMHWEHFDXVH WKHDWWHQXDWLRQ LVPHDVXUHGGLUHFWO\ LQ WKHZRUNLQJSODQHDQG WKHZRUNSLHFHVXUIDFHZLGHQV WKH
SRZGHUMHW
)LQDOO\ LWZDVGHPRQVWUDWHG WKDW WKHSURFHVVHIILFLHQF\FDQEH LQFUHDVHGE\XVLQJ ILQHUSRZGHUPDWHULDODQGD
SRZGHUQR]]OHZLWKDVPDOOHUSRZGHUMHWGLDPHWHU0RUHRYHUWKHPRGHOUHVXOWVIURPVLPXODWLRQZHUHFRPSDUHGWR
H[SHULPHQWVLQGLFDWLQJWKHPRGHO¶VFDSDELOLW\DQGSRWHQWLDOIRUIXWXUHVWXGLHV
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